Winches and Winching at Wormingford
     By Peter Annison and OK’d by some Superb Winch Drivers and Top Flight Instructors
This may seem a strange place to start a “How To Be A Good Winch Driver Essay” but we are going to begin with the glider-pilot.               We are going to begin with the pilot to emphasise a good launch is a cooperative effort between glider and winch!
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So, what does the winch driver want the pilot to do.       First – when a pilot signals “fast” he wants to see a definite yaw;  not small-movements which can be confused with adjustments for a cross wind.     And similarly if the launch is “slow”,  the driver appreciates an unambiguous signal; clearly communicated by a definite lowering of the gliders’s nose.             
Second – In the early part of the launch the ASI will almost certainly be reading a little “fast”.  In fact the winch driver will be deliberately “erring” towards the “fast” rather than the “slow”.     Rotation should not be delayed because of a little “excess” speed – the pilot should begin that gentle-and-progressive pull on the stick every instructor encourages.    Third – in a cross wind it helps if the pilot tries to keep the cable more-or-less over the airfield.   Sometimes keeping straight hardly matters.  Sometimes though the glider has to be dumped 200/300 hundred feet too soon if it is straying over (say) the clubhouse. 
And while we’re talking about cooperation,  what does a pilot want? [apart from an ASI reading 1knot below max.].  The pilot wants to know that when he signals “slow” he’s not going to be started on a rocket-launch;   nor find he’s being dropped out of the sky if he signals “fast”.    And if his  weak-link breaks he doesn’t want to have to second-guess what the cable and parachute will be doing.  The pilot wants to see the cable  fall,  and know it will lie quietly just where it drops.    When something goes wrong on a launch he wants the field all to himself!
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Already, in only a couple of paragraphs we have mentioned receiving “fast” and “slow” signals, and the pilot tolerating a “high” air speed.   At this point we need to grasp two facts and learn from  an anecdote.       Fact No 1. (contrary to what some pilots seem to believe) the winch driver cannot see the glider’s ASI.    Fact No 2.  the winch-engine rev. counter (though it has its uses) will not tell you where the throttle should be.   [to open or close it?   perhaps!  but never  exactly where it should be].     The anecdote concerns a respected and effective manager I knew who was invariably polite to the people who worked for him.  But, on the train home together he would sometimes tell me,  how he had called for some slight amendment of practice or behaviour,   and been hit with a load of new problems because things had been taken to an extreme.   “Some people” he would say “Do not seem to know the difference between scratching their arse, and tearing it!”    And so it is with winching – throttle movements should be moderate, and  “fast” means a bit quick, not flat-out!.   
So we seem to have a problem here.   Our Wormingford winches are not equipped with Strain Gauges, the driver can’t see the gliders ASI, and the rev.counter isn’t a lot of use.     We arrive at that question everyone asks who sits in the cab a few times and watches the driver waggling the levers.  “How Do You Know How Much Power To Give Them?”.       And the answer is,   that amongst many variables affecting every launch, there is a Constant.   Every particular type of glider, {K13, K21 etc} sings its own tune which the driver perceives as a combination of Sound-and-Vibration;  he is,  in effect,  his own strain-gauge.    The tune is played, when the cable is reeled in at the correct tension.   And the correct tension is of course,  the one that keeps the stresses on the glider at design-level, the ASI reading OK, and the pilot  happy.       Our Yellow winch is quieter than the German winch so the Sound/Vibration is easier to detect and remember.  This is why we prefer to train winch drivers on the Yellow winch, and incidentally why when I (personally) swap straight from the Yellow winch to the German winch the first few launches I dish out are not always of-the-very-best!      
So let’s jump right in now and take you  through a simple launch.      We are going to launch an experienced pilot.     There is a 10 knot breeze straight down the airfield.    And we have already launched a couple of gliders (of a different type) who somewhat against expectations signalled “fast” at 600 feet and again at 1100 feet.

Lets not dwell on the up-slack stage – you know why that’s gentle, or worry precisely how we move all the levers, we’ll deal with that later. However during this Up Slack stage you should be rehearsing (pre-determining would be another way of  saying it) how far you intend to push the throttle lever     Now comes the All Out.     Push the throttle open to that predetermined position smoothly, progressively, and without any hesitation taking  1 – 2 seconds over it.     Open it too quickly and the pilot gets whiplash and doesn’t like you anymore.   Open it too slowly and you outpace the wingman without giving the pilot much chance of keeping a wing off the ground.  And a slowish launch doesn’t inspire confidence in the pilot – a smooth and “determined” acceleration tells the pilot you won’t let  him down.    Don’t worry about over-speeding the glider at this stage  “pull it off the ground to safety” is the aim.   Being a bit quick here does not over-stress the glider,  think how it’s still travelling horizontally, the wings not yet generating loads of lift, and practically the whole length (and weight) of the cable still on the ground.    If the pilot now begins to pull-into-the-launch he also begins to set up the tension/strains in the cable you are waiting to detect.         There is another consideration about being deliberately quick at this stage too.   If you have tried to get the speed “dead-on-right”,  but got it  “fast”, some inexperienced pilots will stay “flat”.  You were trying for “dead-on-right” so probably won’t know whether you have been “fast” or “slow”.   Now there is doubt in your mind.    Is the pilot staying Nose Down because he is signalling “slow”? or because he is unwilling to pull into a “fast” launch?    If you intend to be on the fast side, and believe you have been this time too, then the decision to speed-up or slow-down is no longer 50:50.  Almost certainly the right course of action is [to pause at that throttle setting for a couple of seconds – this is the pilot’s Thinking-Time] then if the glider is still “flat”, nudge down the engine’s speed. If you give the pilot that bit of thinking time he could decide to pull-back after all..   Anyway, this time we have our experienced pilot on the wire and he pulls gently and progressively into our “fast” launch. You know engine revolutions should be reducing  (it’s useful to have an expectation like that)  as the increasing load of the glider takes effect,  and simultaneously you tweak the throttle slightly to find the right setting,  and all the while listening for the “strain” in the cable      If you and the pilot are in-step the correct RPM and ASI readings get established.   Well for a while at least.

So far the your eyes will have been entirely outside the cab – partly on the launch point signalling lights,  but practically devoted to the glider. You are watching what happens.  Hopefully for everything to go right.  But you will need to respond if the parachute opens or a wing drops.      But we are over the initial stage now, the glider is safely clear of the ground and nicely established in the climb.  So you can flick your eyes down and have a peek  at the engine rev. counter,   (you’ve done 2/3 launches already and may have an idea of the approximate engine revs you want to see).    But you mustn’t  sit watching the rev counter, flick to it, you must be watching the glider for its signals.

But why should it signal once you’ve established the right power for the main part of the climb?    Because,   the danger every pilot making a landing knows about as Wind Shear  also presents its effects at a launch.   Namely,  wind speed increases at height (and changes direction - on a launch it veers!).   We supposed the gliders that were launched a few minutes earlier had signalled fast at 600 and 1100 feet.   That pattern (against expectations) informs the you that the wind shear in evidence at the moment is pronounced.

This is where you anticipate what the pilot will see on his ASI. If  the winch throttle setting is maintained,  the glider’s air speed will rise rapidly. So, as the glider gains height on such a day, you gradually reduce power.    The throttle will probably not be moved back continuously, but more likely nudged back 2 or 3 times.      If  these adjustments are judged (guessed is more truthful) satisfactorily the pilot will not have to signal.   Even more likely though,  they won’t be quite right, and the glider will signal to you,  with a yaw (for “slow me down”) or a “nose-down”  (for “a bit quicker please”).
From the All-Out signal to the glider beginning to have its nose pulled down  towards the top of the launch takes around 35 seconds.
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And (finally, so far as the pilot is concerned)  the launch is terminated.  This can be either by the pilot (preferably easing the tension in the cable) and  pulling the bung.  Or  you “dumping” the glider.       On this hypothetical launch we have  a definite headwind  and once the parachute opens the cable will be blown back along the airfield towards the launch point.      You can therefore watch the last few seconds as the glider comes overhead (and the cable rises from the front of the winch at a steep angle) without a concern that the cable might drop onto the winch itself.   At the correct moment the throttle is simply closed and the “dump”  is effected as the cable back-releases.              There is still something to get right even now though.  Well two things actually.   The cable/parachute must be seen to disengage from the aeroplane.          And then it must be reeled in properly.  This must be briskly to keep the wire “straight”  (no loops or coils forming), and the parachute inflated so the cable winds onto the
                                              drum under slight tension and beds down properly.   This is one of

                                               the few occasions when it is possible to be prescriptive about an 

 rpm -  around 2000 is fine, and 3000 if you do need to be a bit quicker.        And if you are lucky that is how a plain straightforward launch should go.       We could now  consider the trickier launches but we have been neglectful of Safety and jumped straight in with “How To Do A Launch” .     Now we must consider  Safety

.

Safety:-      The concept of safety isn’t something that needs too much preaching about to active club members.    However gliding attracts visitors including children and they do need to be watched.     They frequently need to be told, nicely, what to do. And if they don’t do what we have asked them we must stop whatever activity might put them in danger.      The club has evolved a number of rules concerning  winch operations over the years.    The reasons for the rules are pretty well self evident, so, with the single observation that, a running engine, a rotating cable-drum, and a moving cable,  are Crushers attached to a Band-saw we must be aware that:-

1. Nobody should be around the winch or under the cable during a launch, or anywhere the wind is likely to take a broken cable.

2.  Nobody should assume that a cable is safe because it is not moving.  It should not be touched where there is any doubt until positive confirmation is given by a winch driver or/and tow-out driver that it is safe.  Where repairs are contemplated,   the cable must be disconnected from a tow-vehicle, and the winch engine turned off.
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3. Good communication must be maintained between launch point and winch.  Preferably this is effected by simultaneous radio and visual signals, though one will suffice providing the means of receiving the Stop Signal is reliable (in practice the radio can be heard over the noise of the winch-engine).   Checks must be made prior to first launch every day.
4.  Daily inspection of the winch and cable is carried out.   This means fluid levels, running gear, condition of cable etc to determine serviceability and an engine function check by running a pre warmed engine up towards (but short of) maximum revs.    Adequate fuel should be in the tank.

5 As a matter of good practice, and good relations with our neighbours, and walkers who sometimes approach our site along country footpaths, launching must be suspended if there is a possibility a cable will fall near them or farm machines.  

6. If there has been a cable break or weak link failure and the glider appears to be landing ahead the cable should be allowed to fall and remain where it lies until a positive instruction is received that it can be wound in.

Now we have put Safety where it belongs, that is  high up on the menu, just one last observation.  Safety isn’t a bolt-on goodie, it must be integral to everything that happens around the winch and cable.  
So that’s a simple launch safely done.  How much more complicated can it get?   Not in too many ways actually.  But the differences are important.    Let’s first consider how the wind’s speed varies:-

Strong Winds
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At Wormingford, if the wind is straight down the runway flying may be allowed almost up to 30knots.    The wooden solo machines would have been put in the hanger hours ago and probably the K13s too, but the K21 and Twin Astir will be out.         The Instructors will be issuing dire warnings, certainly about  having plenty of energy in hand  - I can hear them now  “What’s Your Approach Speed”   70 knots?  “I’d Be Happier If It Was 75!”    Instructors reminding everyone not to get too far down-wind.    And finally Instructors tattooing an imperative on the back of your hand        Not To Put In A Base Leg Anywhere Except Actually Over Our Field.  At these sorts of wind speed the gliders will be keeping their wings level without a wingman and the merest movement of the cable starts a glider into the air.              Throttle openings at all stages of the launch are tiny.        On once occasion I was sat with the winch driver when a glider signalled “fast”  only to hear him say “but I’ve got the throttle shut”. And sure enough when we looked down at the cable drum it stood there stock-still.         The glider was “kiting” (this is the recognised technical term).         In this situation, though it is not ESGC practice, it is possible to pay-out cable from the winch so the glider travels back towards the launch point achieving even more height on the extra length of cable.     We don’t do it at Wormingford because the opportunities to develop the skills are
                                                                                                                     not worth exploiting considering the number of times they would be used,  and we are only authorised to put a cable   3000 feet above the surface.  And, in the right conditions it is possible to achieve 2500+ feet without kiting.

Light Winds
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Light winds need lots of engine revolutions to achieve fast cable/glider (ground) speeds to generate the necessary air-speeds.    Only modest launch heights are possible.
Tail Winds
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Winch drivers hate tail winds.    Pilots, and even Instructors sometimes,  will get on the radio  to inform you they have just had a slow launch.  {You think  -  Yes Yes I know!  Why are you so surprised?). When you gave them the launch however your mind was on a loftier plane, balancing the need for a serviceable winch tomorrow,  against a few slightly better launches today.   What you were not prepared to do was thrash the motor through its top-RPM barrier.              When one of our engines started to sound sick a couple of years ago and was stripped down,  a great big lump was found to have broken off a piston’s skirt.  One of the tell tale indicators of over revving.               The tail wind packs a Double Whammy  too.   Not only are  even more modest heights achievable than on a light headwind, but at
                                                                                cable-release the parachute and cable will be
                                                                                blown towards the winch.   If nobody is standing near the winch a cable dropping over it will not cause injury.    Sorting out  tangled cable and getting it back on the drum properly does however take time and delays further launching.     To avoid this probability the glider should be “dumped” “early”.                                 Generally tail-wind launching is only tolerated towards the end of the day when the time taken to change-ends would cut heavily into the remaining daylight.
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Diurnal/Nocturnal Wind Change
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Even if no weather fronts are expected to bring major changes, an early morning without wind can develop into a breezy noon.    This is caused by the action we love; the development of vertical air currents under the influence of the sun;  thermals!    These mix the upper and lower air streams. The fast moving upper strata starts to kick the ground level air around and we begin to see the wind sock fill out.   The wind sock may also be seen to swing around  [veering] because the upper geostrophic wind stream(s) flow at an angle to the lower.      In the evening the reverse happens.  The wind “drops” and the sock may swing around a little (backs) as influence of the higher air stream diminishes.  
Weather Fronts
                             These cause the wind speed and directional changes  in the bog standard way we have known about since we were children.
Other Causes of Wind Variation.
                                                           Possibly storms;  though the duty instructor is always much more wary of the CuNim than the winch driver and flying is usually halted long before the strong and treacherous winds begin to blow.  
Fires too can cause the prevailing wind to be disturbed unpredictably.    A big up wind fire did affect one of our launches a few years ago.    Since the suspension of deliberate stubble burning though,  fires probably won’t be a problem anymore.
And sea breeze fronts: Wormingford does feel the effect of this phenomena on summer afternoons but they spoil the flying rather than affect the winching.     

So what practical lessons do we take from knowing the wind is likely to change strength and direction?  Firstly that the winch driver must be frequently checking the wind sock, if not before every launch at least several times an hour.     And reassessing that wind strength, because it is going to have a huge influence on throttle settings.  And what wider difference could there be  than from,   nil RPM, up to,   maximum RPM{plus some more on top if only the engine would stay in one piece}     Cross winds haven’t been mentioned yet and we are going to have a look at them separately now.    Not so much because they are difficult to deal with; but because at Wormingford they need extra consideration for safety reasons.
Cross Winds
                         As a pure winching problem they are straightforward to deal with.   In assessing engine power requirements we just separate out the head wind component, and base our throttle-judgements on that;  end of story!.      However a pilot may not keep the glider and cable over the airstrip, and that can cause problems.     If the launch point is near the club house so the cable is falling at the western end of the field  there is not too much to watch out for  except perhaps (not) dropping  the parachute over a farmer’s tractor in an adjacent field.                If the wind is South Easterly or North Easterly however the winch will be stationed at the club house end.    Both these winds need special consideration.    A SE wind brings the possibility the cable will be dropped over cars in the car-park and the club house roof.  It has happened.     If the wind is strong, and especially if the glider is not being flown straight towards the winch, it will be necessary to “dump” the aeroplane “early” to ensure the cable falls on the field.    If the cable seems likely to fall over the buildings, do wind-in a little quicker, but unless absolutely certain the parachute and rope can be made to land on the field, the recovery must be abandoned.  The engine should be put out of gear, the dog clutch disengaged, and the cable drum braked to a halt, so the cable can free-fall.    It can be a nuisance to get off the club house roof but if it has simply fallen freely will not cause much damage,          The safest option  if the South Easterly is at all brisk is to site the winch so the club house is behind the winching operation.             A NE wind will almost always take the falling cable across the road giving access to the launch point.    This track is of course in constant use by the tow-out tractor, and frequent use by club members, but more pertinently by visitors who may not appreciate the need to get permission before going to and from the launch point.  A close eye needs to be kept on this road and the cable-recovery abandoned if it is not clear.  
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Other Variables
                              These come in the shape of the gliders themselves.    There are of course many glider types.    But their differences do not give the winch driver many problems.      The most frequently flown type is the K13. This is because we have two of them,  they are very suitable for pilot training, and invariably used for early-solo 
flights.               K13 launching requirements are                 “middle-of-the-road”.              For these reasons 
                                                            we like trainee winch drivers to pay them particular attention and to consider them as The Standard Glider.        Using the K13 as the “Standard”,  it is  relatively easy to describe how to launch other types.                    With some exceptions, we can  group the many types we will launch into  4 main categories.        The basic divisions are:-
(a) Wooden, Dual Seater        (b) Wooden,  Single Seater.        (c) Glass.          (d) Older/vintage Aeroplanes.       Then falling outside  these categories gliders like the K21 and the Twin Astir.
Wooden Dual Seater:    At Wormingford, the K13, and our Standard.
Wooden Single Seater:  At Wormingford we have a number of K6s.   We launch these a little slower, and expect to hear/feel less strain in the cable.

Glass:  These are mostly single seaters.   They offer much less resistance to the air (drag) and so do not set up as high a  tension in the cable even though they are invariable launched faster. 

Older/Vintage:   Aeroplanes such as the Swallow, Skylark, Ollie, and T21 need to be handled “gently”.  [If  we were,  at this point,   to take poetic license,   and say we “notch down”  a single notch to launch a K6,     then we might say,  we notch down  two notches for these].    It is easy to over speed these machines so rather expect the “fast” signal.  
To complete the picture, now just a few brief observations on particular gliders:-  (but only with reference to the characteristics of our own particular winches) -  don’t be enthusiastic with an unfamiliar winch, it may be more powerful than ours. 
K21  -  Power hungry
Twin Astir  -  Not referred to as the concrete swan for nothing;  plenty of power required to get it moving on the ground run..

Peter Codd’s Kestrel:      Peter likes this to be treated  as a K13.

Getting Advice On Glider Types:    If you are given an unfamiliar glider type to launch over the radio and are concerned you don’t know how to handle it, there are two things you can do.  
(a)   you may find a list in the winch recommending a launch-method  related to the K13 Standard.                                           (b)   ask for the pilot’s advice to be relayed to you. 

Ballast:     During the cross-country season some pilots will want you to know they are carrying water ballast.  The advice usually comes over the radio as  “Bill says to tell you he’s  in ballast”        You will not alter your technique greatly except maybe expecting a bit more of a butch overtone as the cable handles the extra tension and you take an extra peek at the rev counter to make sure speed does not bleed off.

The Guillotine
                                    The guillotine is there to free the glider from the winch if the aeroplane’s cable-release mechanism jams.    The pilot will still have a problem to deal with (like 1500 feet of cable hanging from the machine’s belly), but still has a good chance of making it down safely.  A glider tethered to a winch has a very serious problem.

If the release mechanism does not operate at the right time the cable will be drawn behind the winch and the parachute will not be evident.    These are the danger signs.   You will probably have a second look before you decide there is Trouble and wish you had acted immediately.   Don’t try to make up for that lost second of time by grabbing at  the guillotine lever because it is essential to arrest all movement of the cable.     If anything is short- cut let it be not attending to the gear and dog-clutch levers.    The most important action in this situation is to jam the cable-drum brake on hard.  Use both hands to pull up the lever if you want to use up some adrenalin. Now you can pull the guillotine lever.
When you sit in the winch from time to time mentally rehearsing this and that procedure try not to focus on the guillotine lever.    If ever you have to release a tethered glider this is the one lever you will not forget to pull.  Tell your memory-banks  “In the tethered glider situation, it is important to stop the drum”.    And the reason why is simple:-

The operation of the guillotine lever does not of itself provide the force to cut the cable.   And the thing that does,  has one chance, and one chance only, to do the job.    The cable cut is performed by a spring loaded chisel.     The chisel is  released when the guillotine lever is pulled.     The chisel is propelled towards (and through) the cable which runs just in front of an anvil.     If the cable is stationary the whole cutting force is applied to a single point on the cable and a shear is guaranteed.      If the cable is moving the chisel edge may be presented to 2/3 inches/cm of cable and the possibility of penetration greatly diminished..                        Incidentally, winch drivers do not routinely test the cutters. This is left to the Winch Master.   He does the test regularly, usually with an assistant.   The assistant takes up the force of the spring on a lever inserted into the mechanism.  The Winch Master will then withdraw the chisel’s  holding/release pin and ask his assistant to allow some movement of the cutter.   The Winch Master will observe the cutters [controlled] movement in the guide.     People sometimes ask why it can’t be triggered “for real” into a piece of scrap cable.      It’s because the cutting edge might be blunted.  Then it would have to be taken out, sharpened, reassembled,  and tested again???

Who Can Become A Winch Driver? 

                                                                 Solo pilots.    We have had very good drivers aged only 15.   They could not of course drive without supervision, just like they could not fly without an instructor until they were 16.  But young-age seems to be no bar.        

We decided earlier not to worry precisely how we move all the levers.   How we do that follows in a bit of an annex on the next page.
How To Waggle The Levers:  And A Few Checks.
When the morning’s Daily Inspection is complete it will be time to have the cables towed-out.

The cables need to be kept under tension while the cable is pulled to the launch point.  This is necessary because there is so much energy stored in that heavy drum of rotating cable.  If the tractor is slowed at all quickly, an entirely “free-running” drum just doesn’t recognise the “change” and cable will continue to be spooled off at the “old speed”.    This causes tangles.   To prevent the tendency to spool off  (we call it “overrunning”)  the drum brakes must be applied “lightly” during the tow out.   A good test for the correct degree of braking is when the drum can be rotated manually, but only with considerable effort.        After every tow-out the drums should attract a little glance from you to make sure the cables leave the drums and exit straight out of the front of the winch.                If a cable is tangled when a launch is attempted there is inevitably A Mess.  A Little Mess will take only 5 minutes to sort out.    A Big Mess takes half-an-hour.

The sequence we use to engage the drum is:-

(a)   arrest any rotation of the transmission with a foot on the Transmission Brake.
(b)   release the drum brake.      This usually allows the drum to rotate gently.   While the drum is                                                        rotating,

(c) engage the dog clutch 

i. put the engine into gear (transmission lever)

ii. use throttle to increase engine revolutions  (as appropriate for Up Slack ….. etc)

If the dog clutch cannot be engaged following this sequence,  it will be necessary  to make the drum  rotate a few degrees,  (and perhaps rotate a few degrees two or three times).   The method is:-

With the drum brake released,

iii. place a foot firmly on the Transmission Brake

iv. put the engine into gear (transmission lever)

v. apply pressure on the dog clutch lever (attempting to engage)

vi. while maintaining this pressure reduce the pressure of your foot on the Transmission Brake.       {a successful technique is to reduce and immediately reapply the pressure, joggle your foot!).  After a joggle or two the drum should have moved a few degrees once or twice and the dog clutch  engage.   

vii. Once the drum is rotating at all quickly the drum brake must be used to stop it.  The Transmission Brake isn’t up to the job!    It can be difficult for car drivers to get out of the habit of stopping things with the right foot so a little re-education  along the lines of ……… Once The Drum Is Engaged I Never Use My Feet Again …….. is in order.     

Winch Driving Tips:-    

There are not too many actually, if you have absorbed everything we have discussed so far, but worth noting 

(A)     Do not have a lot of people in the cab.   Every winch driver at some time will forget which cable is “next” and pull the one he has just used through the rollers.     This is when it happens!  And incidentally (unlike some other clubs), at Wormingford we always use our cables in the same sequence. At Wormingford it is North Cable 1st .  South cable 2nd.

a. Do communicate with the Launch Point and Tow-out vehicle if you have doubts.

b. If you are wrestling with a tangle or cable break call for help sooner rather than later.

